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(71) We, Telefunken Patentver- 

WERTUNGSGELLSCHAFT m.b.HL, of Elisa- 

bethenstrasse 3, Ulm/Donau, West Ger- 
many, a German Body Corporate, do here- 
5 by declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement: — 

The invention relates to an automatic 
transmitter-finding and tuning means for re- 
ceiving equipment in the communication art, 
particularly for radio and/or television 
equipment, wherein the tuning circuits can 
15 be tuned electronically, particularly by 
means of voltage-responsive capacitors, the 
automatic transmitter finding is effected by 
applying a periodically recurring or repeat- 
able, rising tuning voltage to the tuning ele- 
ments, and the transmitter rinding is inter- 
rupted by the voltage derived from a dis- 
criminator in the receiver when the incom- 
ing transmitter is picked up, and fine tuning 
to this transmitter may be effected 

Such an automatic circuit is particularly 
suitable for remote tuning because all the 
transmitters in a frequency range can be 
selected one after the other by simply press- 
ing pushbuttons. A disadvantage of this 
30 known circuit, however, is that the whole 
tuning range is always covered and therefore 
no programming of transmitters is possible. 

It is therefore one aim of the invention 
to render the prograrnming of one or more 
35 transmitters possible. It is intended that the 
operation of the receiving equipment should 
be simplified by this means since the pos- 
sibility is afforded of direct transmitter selec- 
tion and of transmitter selection by finding. 

According to the invention there is pro- 
vided an automatic tuning arrangement in 
which tuning is performed electronically and 
in which at least one adjustable voltage 
divider connected across a fixed voltage 
45 source is provided, together with a switch 
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to bring the voltage obtained from the volt- 
age divider into connection with the tuning 
elements either as an alternative to the auto- 
matic tuning voltage or in addition thereto. 

In a preferred form of automatic tuning 50 
arrangement according to the invention, 
particularly for radio and/or television sets, 
automatic transmitter finding is effected by 
applying a periodically recurring or repeat- 
ab.Je, rising tuning voltage to the tuning ele- 55 
ments, and the transmitter finding is inter- 
rupted by the voltage derived from a discri- 
minator of the receiver when the incoming 
transmitter is picked up, and fine tuning to 
this transmitter may be effected, wherein the 60 
fixed voltage is supplied through the station 
buttons to a saw-tooth generator in each 
case wherein the saw-tooth begins at a volt- 
age value which is below the voltage which 
is associated with the particular transmitter 65 
frequency required and wherein the elec- 
tronic switch discharges the charging capa- 
citor of the saw-tooth generator at a value 
which is above the tuning voltage associated 
with the transmitter frequency. 70 

By this means, it is easily possible to set 
any desired transmitter with a station button, 
that is to say to programme it, and, for ex- 
ample by pressing a rinding button, to switch 
off the fixed voltage switched on thereby 75 
and to switch on the automatic finding and 
tuning means and vice versa. 

Further advantageous details and further 
developments of the invention are described 
below with reference to the examples of em- 80 
bodiments illustrated in the accompanying 
drawings, in which; — 

Figure 1 shows a circuit according to the 
invention of the commonest kind; 

Figures 2 and 3 show the associated dia- 85 
grams for the tuning voltage; 

Figure 4 shows one having a saw-tooth 
generator wherein the discharge process is 
controlled and swerves to form the tuning 
voltage; ■* 90 
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Figures 5 and 6 show the saw-tooth volt- 
ages which can be established by means of 
the circuit shown in Figure 4; 

Figure 7 shows a saw-tooth generator us- 

5 ing a thyristor, 

Figures 8 and 9 show the associated saw- 
tooth voltage diagrams which can be estab- 
lished; . 
Figure 10 shows a basic circuit diagram 
10 of the circuit arrangement according to the 
invention with a frequency-range switch and 
Figure 11 shows a possibility for the re- 
mote switching on of preset transmitters as 
well as the frequency-range switching oyer 
15 and automatic transmitter selection during 

finding and 

Figures 12 and 13 show a saw-tooth 
generator according to the invention. 
In Figure 1, a tuning unit for a receiving 

20 set, for example for a television set, is desig- 
nated diagrammatically at 1, two oscillatory 
circuits 2 being provided therein which can 
be tuned by means of capacitance-varying 
diodes 3. The oscillatory circuits 2 may, for 

25 example, form a band-pass filter, tuning over 
the range of which is possible by means of 
the capacitance-varying diodes 3. An oscilla- 
tor, not illustrated, which can likewise be 
tuned by means of a capacitance diode, 

30 forms with the reception frequency an inter- 
mediate frequency which can be supplied 
to the receiver. 

A tuning voltage U A is supplied to the 
capacitance diodes 3 through a series resis- 

35 tor 4. The tuning voltage may be formed 
by voltage dividers 5, the resistance of which 
is connected between earth and the diode 
voltage +U D . One of the potentiometers 5 
can be selected at a time by a switch 6. 

40 Furthermore, an automatic circuit 7 is pro- 
vided which may contain a saw-tooth genera- 
tor for example, and the saw-tooth voltage 
can be adjusted to a constant value by means 
of a regulator 8. The automatic circuit is fed 

45 from a discriminator at the point 9. 

According to the invention, a changeover 
switch JO is provided which is coupled to an 
"automatic" switch 11. The tuning voltage 
U A can be taken off from the automatic cir- 

50 cuit 7 at a charging capacitor 12. m 

The mode of operation of the circuit is as 

follows I 

Let it be assumed that the switches 10 
and 11 are in the position shown. In this 

55 case, the voltage dividers 5 can be switched 
on, the one shown on the extreme right 
supplying the tuning voltage U A to the capa- 
citance-varying diodes 3. A transmitter can 
be set and stored by adjusting the slide of 

60 this voltage divider 5. The voltage dividers 
5 may be combined with a pressure or push- 
button switch on the actuation of which the 
particular voltage divider is connected into 
the circuit and the tuning voltage is connec- 

65 ted up to the capacitance diode 3. A plura- 



lity of transmitters can therefore be sought 
and programmed according to the number 
of voltage dividers 5 present 

In the diagram shown m Figure 2 the 
voltage values designated by SI, S2 and b5 
correspond to transmitters which can be set 
when this voltage is set by applying the 
same to the capacitance-varying diode 3. Let 
it be assumed that the three voltage dividers 
shown in Figure 1 are set to these three 
transmitters. One of these transmitters at a 
time can therefore be connected in by chang- 
ing over the switch 6. When the switches 
10° and 11 are switched over to automatic 
transmitter finding, the saw-tooth voltage 
which can be taken off at the charging capa- 
citor 12 is run through from the bottom up- 
wards and when the transmitter SI is picked 
up the discriminator voltage causes an auto- 
matic fine tuning to this transmitter. Tlie 
fine tuning can be interrupted by short- 
circuiting a finder button 13 associated with 
the regulator 8 so that the charging capaci- 
tor 12 is further charged until the transmitter 
S2 is picked up. Precise adjustment of this 
transmitter is then effected by means of the 
discriminator. The voltage diagram des- 
cribed here is shown in Figure 3. As can be 
seen, not only can any desired transmitter 
and a frequency range be stored by means 
of this circuit arrangement and switched on 
at any time, for example by pressing a 
button, but also any desired transmitter can 
be selected in a succession by switching over 
to finding. 

A further example of an embodiment ot 
the invention is illustrated in Figure 4. In 
this case, the process of charging the charg- 
ing capacitor 12 is not interrupted but it is 
alwavs charged to the full value and the 
discharge process is controlled The charging 
capacitor 12 is connected to the operating 
U B through a charging resistor 14. The junc- 
tion point 15 between the two is connected, 
through a resistor 16, to the base of a tran- 
sistor 17 connected with its collector-to- 
emitter path between U B and earth. A zener 
diode 18, the thermal voltage of which cor- 
responds to the maximum tuning voltage U A 
may appropriately be connected in the emit- 
ter path. The collector of the transistor 17 
is connected to the input of a multivibrator 
19, the pulse duration of which can be ad- 
justed by means of an adjusting resistor 20 
and one or more variable resistors 21 and 
the capacitors 22 and 23 respectively con- 
nected thereto. The input to the multivibra- 
tor 19 is effected through a capacitor 24 and 
the diode 25 which is connected in such a 
manner that it only allows negative voltages 
through to the base of the one transistor 26. 
The collector of the other transistor 27 is 
connected through a diode 28 to the charg- 
ing capacitor and the base of the transistor 
17. 
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The regulator 8 consists of a transistor 29, 
the base of which is connected through a 
capacitor 30 to the tuning voltage U A and 
the base of which is further connected to 
5 earth through a diode 31. The collector of 
the transistor 29 is connected to the base 
of a further transistor 32, the collector of 
which is in turn connected to the emitter of 
a regulating transistor 33. The emitter of 

10 the regulating transistor 33 is connected to 
earth through a setting regulator 34. The 
setting regulator 34 swerves to set the re- 
sponse value of the regulating transistor 33, 
the collector of which is connected to the 

15 tuning voltage U A . The base of the regulating 
transistor is connected, through a resistor 
35, to a discriminator which is not shown 
in the circuit 
The base and the emitter of the regulating 

20 transistor 33 can be bridged by means of the 
. finder button 13. The finder button 13 is 
preferably coupled to a switch 36 by means 
of which the resistors 21 can be switched 
on or off, in which case the coupling must be 

25 effected in such a manner that on actuation 
of the finder button 13 the switch 36 is 
opened and after the opening of the finder 
button 13, the switch 36 remains open. 
The mode of operation of this circuit is 

30 as follows : 

As a result of applying the voltages U B , 
U D and the discriminator voltage, the charg- 
ing capacitor 12 is first charged through the 
resistor 14. With switch 36 open, the pulse 

35 duration is so great that the multi-vibrator 
19 remains open over the whole duration of 
the cycle of the saw-tooth. By this means, if 
no transmitter is in action, the charging 
capacitor 12 is charged substantially to the 

40 voltage of the zener diode 18. At the moment 
when this voltage is reached, the transistor 
17 is conductive. By this means, a negative 
pulse reaches the base of the transistor 26 
through the capacitor 24 and the diode 25 

45 so that the transistor 26 is changed over 
from the transmission to the cut-off range. 
As a result, the base of the transistor 27 is 
raised in potential and this is conductive. 
Now the charging capacitor 12 can be dis- 

50 charged through the transistor 27 until the 
transistor 27 is again cut off in accordance 
with the setting of the setting regulator 20 
and the capacitance value of the capacitor 
22. Now the charging capacitor 12 can again 

55 be charged to the full voltage U A . 

If there is a transmitter in action in the 
range through which tuning is effected, for 
example the transmitters SI, S2 and S3 des- 
cribed with reference to the previous figures, 

60 then during the charging of the charging 
capacitor 12, a voltage is reached at which 
the tuning to these transmitters is substan- 
tially obtained. When a positive voltage 
appears at the discriminator and hence also 
65 at the base of the transistor 33, this becomes 



conducting. Since the transistor 29 changes 
over into the off state at the same time and 
as a result, the transistor 32 changes into 
the on state, the setting regulator 34 is short- 
circuited so that a very low voltage is neces- 70 
sary at the base of the regulating transistor 
33 in order to control the transistor 33. As 
a result, fine tuning of the transmitter picked 
up is substantially obtained. 

In order to be able to switch over to a 75 
following transmitter, it is only necessary 
for the finder button 13 to be actuated 
briefly. Since the response value can be ad- 
justed by means of the setting regulator 34, 
a transmitter can be selected which has a 80 
greater field strength so that only this is 
selected while transmitters having lower 
field strength are ignored. In this operating 
state, therefore, tuning is always effected 
over the whole frequency range and when 85 
a transmitter is picked up having appro- 
priately high field strength, which can be set 
by means of the setting regulator 34, fine, 
tuning is effected to this. 

If the switch 36 is now closed, the setting 90 
regulator 21 and the capacitor 23 are con- 
nected into the circuit of the multivibrator 
19. The pulse duration of the midtivibrator 
19 can be regulated within wide limits by 
this means in accordance with the setting of 95 
the setting regulator 21. 
^ This ensures that with a short pulse dura- 
tion, the charging capacitor 12 is only 
slightly discharged and with a longer pulse 
duration it is discharged to a greater extent. 100 
Accordingly, a curve such as is illustrated 
in Figure 5 is obtained. For example, if the 
pulse duration is selected in such a manner 
that the discharge is effected up to the point 
PI, then the two transmitters S2 and S3 can 105 
be set automatically on running through the 
saw-tooth, that is to say the transmitter S3 
when the transmitter S2 has faded out or 
through brief actuation of the finder key 13. 

If the setting regulator 21 is set in such 110 
a manner that the charging capacitor 12 can 
only discharge up to the point P2, then 
only the transmitter S3 still remains in the 
further range of the saw-tooth so that when 
the switch 36 is switched on only the trans- 115 
mitter S3 is received and finally tuned in. 
As can be seen from this, by suitable selec- 
tion of the points PI, P2 . . . , the transmitter 
following immediately thereon can be pro- 
grammed and in some cases, in the absence 120 
of this transmitter, tuning is effected to the 
followed immediately thereon can be pro- 
ther programming may be achieved in some 
circumstances in that, as a result of appro- 
priate setting of the setting regulator 34, the 125 
first transmitter can be programmed if this 
has a higher field strength than the following 
ones. 

A circuit functioning in a similar manner 
is obtained if a switch 37 is connected into 130 
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the connecting line between the zener diode 
18 and the charging capacitor 12 instead of 
the switch 36, the setting regulator 21 and 
the capacitor 23, as a result of which the 

5 charging capacitor 12 and the parts of the 
multivibrator 19 connected to earth can be 
disconnected from earth. Connected to this 
disconnected portion is the slider 38 of the 
potentiometer 39, the resistance path of 

10 which is connected on the one hand to earth 
and on the other hand on an operating volt- 
age When the switch 37 is closed, the auto- 
matic finding is effected by means of the 
regulating transistor 33 and the finder button 

15 13 as described above. When the switch 37 
is open, a basic dx. voltage is connected up 
to the charging capacitor 12 and the multi- 
vibrator 19 so that a circuit is obtained 
which delivers a saw-tooth form as illustra- 

20 ted in Figure 6. In this case, the saw-tooth 
is raised by the basic dx. voltage U 0 . The 
effect is therefore the same as when the re- 
sistor® 21 and the capacitor 23 are pre- 

25 further advantageous embodiment of 
the invention is then illustrated in Figure 7. 
In this case, the multivibrator 19 is replaced 
by a circuit having a thyristor 41. This is 
connected in parallel, through a current- 

30 limiting resistor 42, to the tuning voltage U A 
and hence to the charging capacitor 12. The 
control electrode of the thyristor 41 is con- 
nected to a voltage divider which consists 
of a setting regulator 43 and a fixed resistor 

35 44 A resistor 45 can be connected in paral- 
lel with the setting regulator 43 through 
a switch 46 and a capacitor 47 can be con- 
nected in parallel with the charging 
capacitor 12 through a switch 48. 

40 The lower connections of the charging cap- 
acitor 12, the fixed resistor 44, of the thyris- 
tor 41 and of the capacitor 47 can be con- 
nected, through a changeover switch 49. 
either to earth or to a selector switch 50. 

45 Sliders 38 of potentiometers 39 are con- 
nected to the individual contacts 51 of the 
selector switch 50. The lower connections 
can thus be set to a basic Ac. voltage as in 
the example shown in Figure 4. 

50 The mode of operation of this circuit ar- 
rangement is as follows: 

The function of the regulator 8 is the same 
as described with reference to Figure 4. 
When the voltages are applied, the charging 

55 capacitor is first charged, through the series 
resistor 14, up to a value which can be deter- 
mined by means of the setting regulator 43. 
In the first instance, let it be assumed that 
this is set in such a manner that the maxi- 

60 mum tuning voltage U A is obtained. If there 
is no transmitter present, a saw-tooth volt- 
age is obtained such as is illustrated by the 
first saw-tooth in Figure 8. The lower this 
resistor is set, the lower is the voltage to 
65 which the charging capacitor 12 can be 



charged because then the thynstor is turned 
on already at a lower voltage and the charg- 
ing capacitor 12 is discharged through die 
thyristor 41 and the current-limiting [resistor 
42 The charging resistor 14 should be selec- 70 
ted in such a manner that the current is 
below the holding current of the thynstor 41 
as a result of which this changes over into 
the non-conducting state. If there is a trans- 
mitter on the branch of the saw-tooth, tins is 75 
tuned in and on brief actuation of the finder 
button 13, the next one can be set and 
tuned in As the amplitude of the saw-tooth 
becomes less, the frequency of the saw-tooth 
curve becomes higher. This can be ^avoided 80 
by connecting up the capacitor 47 to tne 
charging capacitor 12 through the switch 
40 By this means, an elongated saw-tooth 
is obtained as in the case of the last two 
saw-teeth in Figure 8. 

With this arrangement, when the change- 
over switch 49 is switched over to so-called 
programming, that is to say to the potentio- 
meter 39. the switches 46 and 48 are actua- 
ted simultaneously. As a result, through the W 
resistor 45 being connected in parallel with 
the setting regulator 43, the saw-tooth curve 
is brought to such a low value that at most 
one transmitter lies within this amplitude 
and this can be tuned in while the frequency so 
of the saw-tooth curve is reduced by the 
capacitor 47 as explained above. Since m 
this example the saw-tooth curve always be- 
gins from zero, a basic dx. voltage can be 
associated with this through the potentio- 1UU 
meter 39 as explained with reference to 
Figure 9. For example, a potentiometer 39 
is adjusted in such a manner that the basic 
dx. voltage has such a value that the voltage 
necessary for the precise tuning to the trans- lio 
mitter SI lies within the rise of the saw- 
tooth as illustrated by the point P3 with re- 
ference to Figure 9. 

Such a circuit is preferably provided that, 
on actuation of the finder button 13, the 1IU 
switches 46, 48 and 49 are brought into the 
position shown in Figure 7, that is to say 
are switched to finding. This can be brought 
about by a coupling of mechanical or elec- 
ironic or electro-mechanical nature. 115 

As can be seen, a definite prograrnming to 
individual transmitters is possible by means 
of the potentiometer 39 with this last cir- 
cuit, in that the saw-tooth generator is con- 
nected in such a manner that the amplitude 120 
of the saw-tooth only has that order of 
magnitude in which there is a transmitter, 
that is to say at most one channel width 
can be covered thereby, this voltage may 
be 1.5 v for .example. On the other hand, 125 
the transmitters can be selected in succession 
at any time by finding, simply by actuation 
of the finder button 13. 

Without departing from the invention, the 
operating knob for the setting regulator 43 130 
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may be taken out in such a mannei that ted with each push-button 54. The arrange- 
not only can die maximum value of the saw- ment is preferably selected in such a man- 
tooth be determined from the outside by ner, however, that one frequency ranee can 

means of the setting regulator 43 but also be preselected by turning the push-button 54 
3 the beginning of the saw-tooth curve by for example and can be switched on by 70 
setting of the potentiometer 39. It is thus turning it. Thus any desired frequency range 

possible to determine from the outside from can be preselected by each push-button 54 
which voltage up to which voltage the saw- and be switched on when it is pressed, while 

in »° /£ 0U i d mn ' so , that * e Polity is and desired transmitter can bZ permanently 

1U afforded, for example, of being able to programmed in each frequency ranee. The 75 
t™£ 0t f'^° 01 more transmitters on one switching over from programming to finding 

branch of the saw-tooth. may be effected, for example, by pressing 
According to a n advantageous construe- the finder button 13 after which there is a 

i< •« °c !? e nivention, the automatic trans- complete run through the saw-tooth This is 

Z'^f S "} d SSI™*. ? eans ^ ^ Preferably effected by means of a push- 80 
be used for a plurality of frequency ranges button 56 which is associated with the finder 

as a result of the fact that, as illustrated in button 13. 

Figure 10 die tuning unit 1 has a frequency- According to an advantageous further de- 

range switch 51 associated with it whicb can velopment of the invention illustrated in 

20 be actuated mechanically by means of a Figure 11, the switches 55 can each be 85 

rotary switch or by means of a push-button selected by means of an electromagnet 57 so 

circuit sotibat all the television frequency that the individual potentiometers^ asso- 

ranges UHF, VHF band I and VHF band ciated with the push-buttons 54 can be 

W can be switched on by means of the switched on by means of buttons 59 from a 

£3 tuning diode 3 in known manner as is the remote control section 58. The push-button 90 

case witb the so-called all-band selectors. 56 for the actuation of the finder button 13 

Electrical switching-over may, however, be and the button 53 for the actuation of the 

provided instead of mechanical switching stepping switch 52 or of the multistable 

over, for example by providing an electrical multivibrator for the frequencv-ranee 

stepping device 52 in which case whenever switching is also provided at uwremote con- 95 

the push-button 53 thereof is pressed, there trol section 58. The switching unit with the 

is a changeover from one range to the next, push-buttons 54 is preferably direcdv 

which may be effected, for example, by coupled to the tuning unit 1 for the direct 

m«ms of a ratchet mechanism. frequency range switching by means of the 

.u J S ■ P°ssibte, however, to construct push-buttons 54 so that when the push- 100 

tiie stepping switches 52 m the form of elec- buttons 54 are pressed, the frequency ranee 

tromc switches, for example by means of a switch 51 can be actuated mechanically 
mu tivibrator having a plurality of stable In order to be able to indicate the partial- 

4ft «T g 2*"f Th A may ta ^trolled by lar frequency range which is switched on. 

40 the flyback pulse of the saw-tooth so that a particularly for transmitter finding, Tcon- 105 

pulse is applied thereto by the steep edge tact for an indicator lamp can be actuated 

on every run through of the saw-tooth volt- by the frequency range Switch or bvthe 

age bach stage thereof is connected as a member actuating this, for example the steo- 

switch between the capacitance-varying di- ping switch 52 or the abovimentioned 

45 odes 3 and the elements determining the os- multistable multivibrator, one indicator 110 

cillatory circuit so that on switching through, lamp being associated with each frequency 

the transistor which is switched through con- range. These lamps may be provided in the 

nects up a frequency-detennining element, receiving set, in the push-button arrange- 

which is associated with one frequency ment for the push-buttons 54 and/or in die 

t r K»° ^ecapaatance-varying diodes. By remote control section 58. Furthermore, the 115 

this means, the television ranges I, m, UHF potentiometers 39 may be used direcdv or 

for example are progressively selected and. indirectly through the push-buttons 54 or a 

within these, a setting to the transmitters separate central tuning button for the chan- 

present is possible nel or transmitter indication as is known 

jn frigure 10. push-buttons 54 are associa- per se in television sets. no 
ted with the potentiometers 39. When one In order to achieve a substantially con- 
of these is pressed, a switch 55 is closed stant frequency deviation with various values 
which can connect the sliders 38 of the of the basic d.c. voltage U G notwithstanding 
potentiometer 39 to the saw-tooth generator the use of capacitance-varying diodes 3 
^^f^t.^njchthe saw-toomisarted which normally have a non-liiear depen- 125 
upon by a basic d.c. voltage These push- dence of the capacitance on the applied fin- 
buttons 54 are preferably designed in such verse voltage, circuit means are preferably 
liT^f f? \ fre 5 u ency range switch provided whereby the saw-tooth amplitude 
51 is actuated mechanically thereby so that is increased as the basic d.c. voltage rises 

65 one frequency range is permanendy associa- The electronic switch such as is used in 130 
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the invention as shown in Figure 7 is fflus- "*T™g5f£j£ SffhSJS. 

trated in Figures 12 to 15 By means of th^ ^^^^."S^nbco^ 

not only can the amplitude of the saw-tooA its ™g« . 4e $ shown 

voltage be adjusted from a few volts up to ponds totbeawassae in mc uiagi 

5 the breakdown voltage but also the begm- above J***"* ,se 67 fa now ap . 

ning of the charging can .to de^™ 1 -^HTconff eCde B through 

bv means of a pulse in a simple manner. pnea iu uuc tll ^; <: t nT « « momen- 

ItTSie that circuits are already known Z toe 

with controllable four-layer diodes, so-called Sareed This process begins 75 

10 thyristors, wherein the breakdown voltage dse! 

is reduced by applying a. poaUve voltage .to at die • ™* ™ £ accord . 

the control electrode. The quenc^ng that The voltage ^ 

is to say the turning off, is effected by the ance wiin we accordance with 

fact that an alternating voltage is applied 61 f^f^Ke voltage set by means 80 

15 to the tbyristor and therefore this changes an L'SiS^r « i reached, that 

over into the off state on passing through of die getting rector 

zero or a separate charging capacitor is pro- * to ay ^ Etching 

vided which is charged to the voltage ap- thyristor changes over ^to ^ 

pearing at the thyristor and is connected state- As a rang. 8 5 

20 up to the thyristor with reversed poknty Thus a » ™ | 

by means of a switch. £f XTL cS !i2fiSE& pulses 67. men the pulses 
however, be so large that when it is con f ]e 

nected up the current is below the holding are aenveo "omau^ j 

current of the thyristor These arrangements ^^deg^J^ MP^ 9Q 

25 are unnecessary with the subject of the in- jj^^! 0W ' PP 

V t°FWe 12, a capacitor is design. ted at ^S^ff&ffSS 

60 which is connected on the one hand to ^f^^^^^^^L this forms 

earth and on the other hand through a res*- ™™f™£TS i ampKude and 95 

30 tor 61, to the ,«*m = pole of a voltage ^Wtoo* gene^tor. to P d 
source of up to 10(X) V for example, ine «i y addition, can be operated in a 

outout voltage U A can to taken off at toe wfccb £ acwmo^ ^ ^ 

connecting point 62 as a saw-tooto curve. a v controlled According to the in- 

35 tor-to : emitter pdh J-^m pa^l el to toe circuit n^ted in Figure 12, an 

capacitor 60. The collector C-nase to pain. . . 69 ^ my appropriately be 

that is to say the "gg^^jft brid^by meaTof 7swifc£ 7 P 0, is con- 

trode patii has a scttog « £ nect |j ^ the circuit between the junction 

parallel therewith, the slider 65 of which is of ^ settin 105 

40 S3 S t ^S'ifrctalr^ W 64 is connected to the junction 

through which a negative voltage pulse 67 point oz. 



can be applied, for example by means of 
a trigger circuit 
45 The mode of operation of the switching 
circuit according to the invention is as 

follows: . 
If voltage is applied to the switching cir- 

— .4 • a * _ * J ATT * r% 



The mode of operation of this circuit, with 
the switch 11 open is as follows: 

When the operating voltage is applied, the 110 
thyristor 63 is at first turned off so that 
the capacitor 60 is charged through the re- 
sistor 61 and the output voltage U A rises in 

m • _ « -¥ — 1 ■ t A tin . ~. -....^nVi 



If voltage is app bed to the swncning FiguI e 14. When the switch 

cuit, then the thyristor 63 is turned off in "^"b set by means of the setting re- 115 

50 the first instance that is to say its mput "^voltage set oym ^ 

resistance is very ju^Aj. fi^ ^ to the on state, the^pacitor 
citor 60 is charged through the resistor 61. 8 inductance 69 

55 !yS9«S?ff5*— ?A S^.^s«S»«?-s-5 



60 



When this voltage is reached, then the volt- 
age supplied to the control electrode B 
through the slider 65 of the setting regula- 
tor 64 is so high that a base current flows 
of such a magnitude that the thyristor 63 
"fires" at the voltage applied^ that is to 



is presumably produced briefly as a result of 
the self-induction through the inductance 
69 in this case so that the process begins 
afresh. Accordingly, a saw-tooth voltage hav- 125 
ing great linearity in the rising branch is 
obtained and can easily be varied by varying 



"fires" at the voltage Secapackance of the capacitor 60. the resis- 

s»v h« a verv low ^'Stance in the forward J^™^^ 61 ^ by means of the 

65 dl&^^Sto^Sce 0 ^ Siting regulator 64. In this circuit arrange- 130 
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ment with the inductance 69, there is free- 
dom in the selection of the resistance of the 
resistor 61 and in the capacitance of the 
capacitor 60. 

5 By changing over the switch 70 into its 
closed position, a circuit is obtained as 
shown in Figure 12 with the associated out- 
put voltage U A as shown in Figure 15. The 
pulses 67, 71 are preferably derived from a 

10 trigger circuit 

According to a further advantageous de- 
velopment of the invention, a self-oscillating 
trigger stage can be obtained without using 
an inductance 69 if the resistor 61 is selected 

15 so large that the current is always below 
the holding current of the thyristor 63 after 
the discharge of the capacitor 60. Switching 
over to external control is then only possible 
by reducing the resistance 61 in which case 

20 however, the cycle duration 68 changes. In 
order to avoid such a change, the capacitor 
60 would have to be enlarged accordingly. 
This is shown in broken lines in Figure 13, 
a capacitor 60 1 being connected in parallel 

25 with the capacitor 60 and a resistor 61 1 in 
parallel with the resistor 61. 

WHAT WE CLAIM IS : — 

1. An automatic tuning arrangement in 
which tuning is performed electronically and 

30 in which at least one adjustable voltage divi- 
der connected across a fixed voltage source 
is provided together with a switch to bring 
the voltage obtained from the voltage divi- 
der into connection with the tuning elements 

35 either as an alternative to the automatic 
tuning voltage or in addition thereto. 

2. An automatic tuning arrangement as 
claimed in Claim 1, particularly for radio 
and/or television sets,, wherein automatic 

40 transmitter finding is effected by applying 
a periodically or repeatable, rising tuning 
voltage to the tuning elements, and the trans- 
mitter finding is interrupted by the voltage 
derived from a discriminator of the receiver 

45 when the incoming transmitter is picked up, 
and fine tuning to this transmitter may be 
effected, wherein the fixed voltage is sup- 
plied through the station buttons to a saw- 
tooth generator in each case, wherein the 

50 saw-tooth begins at a voltage value which is 
below the voltage which is associated with 
the particular transmitter frequency required 
and wherein the electronic switch discharges 
the charging capacitor of the saw-tooth 

55 generator, at a value which is above the tun- 
ing voltage associated with the transmitter 
frequency. 

3. A circuit arrangement as claimed in 
Claim 2, wherein the fixed voltage can be 

60 switched on through a voltage divider or 
dividers by means of a push-button and/or 
rotary switch and the automatic circuit can 
be switched on by means of a further 
switch acting as a changeover switch, and 



the one releases the other or cancels its 65 
switching function, the changeover switch 
being coupled to at least one push-button 
and/or rotary switch in such a manner that 
the tuning voltage reaching the tuning ele- 
ments is supplied by the voltage divider 70 
on actuation of a coupled push-button and/ 
or rotary switch and by the automatic cir- 
cuit on actuation of the changeover switch. 

4. A circuit arrangement as claimed in 
Claim 3, wherein one frequency range (for 75 
example one of the television ranges VHF 
band I, VHF band m, UHF) is associated 
with each push-button and/ or rotary switch. 

5. A circuit arrangement as claimed in 
Claim 3 or 4, wherein the automatic circuit 80 
comprises a saw-tooth generator which con- 
tains circuit means whereby the initial value 

of the saw-tooth is adjustable in height 

6. A circuit arrangement as claimed in 
any one of Oaim,s 2 to 5, wherein the saw- 85 
tooth voltage is taken off from a charging 
capacitor and the height of the initial value 

of saw-tooth is adjustable by different dis- 
charging of the charging capacitor. 

7. A circuit arrangement as claimed in 90 
Claim 6, wherein the saw-tooth is produced 

by means of a multivibrator and the initial 
value can be selected by the adjustable pulse 
duration thereof. 

8. A circuit arrangement as claimed in 95 
any one of Claims 2 to 7, wherein both 
the maximum value and also the initial value 

of the voltage of the saw-tooth generator are 
adjustable. 

9. A circuit arrangement as claimed in 100 
any one of Claims 2 to 8, wherein the am- 
plitude of the saw-tooth or its maximum 
value is selected so low or is adjustable so 
that there is only one transmitter in the range 
through which tuning is possible and that 105 
such an adjustable basic d.c. voltage can be 
connected up to this saw-tooth that the 
whole tuning range can be covered thereby. 

10. A circuit arrangement as claimed in 
any one of Claims 2 to 9, wherein the saw- 110 
tooth generator is formed by a charging 
capacitor which can be charged through a 
series resistor and a thyristor is connected 

in parallel with this charging capacitor and 
the control electrode of which is controlled, 115 
depending on the charging voltage of the 
charging capacitor and wherein the series 
resistor may be selected so large that the 
current does not drop below the holding 
current of the thyristor. 120 

11. A circuit arrangement as claimed in 
Claim 10, wherein when a basic d.c. voltage 
is connected up through potentiometers, a 
resistor which is so dimensioned that the 
saw-tooth amplitude is only such that only 125 
one transmitter is included therein, is con- 
nected in between the tuning voltage and the 
control electrode of the thyristor and where- 
in at the same time, an additional capacitor 
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by means of which the frequency of the saw- 
tooth curve is reduced is connected up in 
parallel to the thyristor. 

12. A circuit arrangement as claimed in 
5 any one of Claims 2 to 11, wherein when 

the automatic means are switched on, the 
saw-tooth voltage is traversed from the mini- 
mum value up to the maximum value and of 
switching over to programme storage the 
10 tuning voltage is composed of a saw-tooth 
voltage of lower amplitude and an adjustable 
basic d.c. voltage. , 

13. A circuit arrangement as claimed in 
maim 12, wherein when the switch provided 

15 for the programme storage is switched on, a 
band switch can be actuated, preferably be- 
ing preselected and operated thereby, and 
during automatic finding, it can be actuated 
by means of a separate switch. 

20 14. A circuit arrangement as claimed in 
Claim 13, wherein the separate switch is a 
bistable or multistable multivibrator and the 
oscillatory-circuit elements detennining the 



frequency range in each case are each con- 
nected into one circuit of one of the switch- 25 
ing transistors of the multivibrator. 

15 A circuit arrangement as claimed in 
Claim 13 or 14, wherein during automatic 
finding, the frequency ranges (VHF band I, 
VHF band III, UHF) are traversed periodic- 30 

ally in succession. 

16 A circuit arrangement as claimed in 
any one of Claims 13 to 15, wherein the net- 
work causing the switching over of the fre- 
quency range for switching over from one 35 
frequency range to the other is controlled 

by the flyback pulse of the saw-tooth. 

17 An automatic tuning arrangement 
substantially as hereinbefore described with 
reference to the accompanying drawings. 

For the Applicants: 
J. F. WILLIAMS & CO., 
Chartered Patent Agents, 
113 Kingsway, 
London, W.C2. 
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